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ABSTRACT

Background. Women aged >65 are generally underrep-
resented in early breast cancer studies. Therefore, the
optimal management of this group of women remains
less certain.

Methods. A literature review of recently published tri-
als, reviews, and practice guidelines outlining the surgi-
cal and adjuvant management of early breast cancer in
older women was performed.

Results. Surgery remains as the cornerstone treatment
for early breast cancer in the elderly. Adjuvant radiation is
generally considered if the projected lifespan is >5 years.
Hormone receptor–positive disease is best treated with ad-
juvant endocrine treatment; aromatase inhibitors and ta-
moxifen are both options. Evidence for the use of adjuvant

chemotherapy and trastuzumab for high-risk disease in
the elderly is more limited. Polychemotherapy is still pre-
ferred in fit older women. Certain toxicities from systemic
treatments can be more pronounced and should be care-
fully managed. Treatment with systemic agents should be
individualized, with consideration of patient preference,
performance status, comorbidities, and projected lifespan.
Molecular tumor signatures may help better select pa-
tients for treatment in the future.

Conclusions. Age in itself should not be an absolute
contraindication to any breast cancer therapy. Compre-
hensive, multidisciplinary assessment of elderly pa-
tients is imperative in evaluating eligibility for
beneficial therapies. The Oncologist 2011;16:479–485

INTRODUCTION

Every year, �22,000 new diagnoses of breast cancer are
made in Canada. It is the most common cancer in Canadian
women, and kills �5,000 patients every year [1]. Ongoing
advances in breast cancer management have significantly
changed patient outcomes, particularly in the developed
world, where mortality rates have been decreased by ap-
proximately 30% in the last two decades [1, 2]. However,
the general applicability of these treatment advances in

women aged �65, and especially aged �70, often remains
unclear. Almost 40% of breast cancers are diagnosed in
women aged �65 [2], and age in itself is a significant risk
factor for developing breast cancer [1]. Despite this, older
women are often underrepresented in clinical trials [3], and
therefore extrapolation of trial results to this population can
be challenging. Nonetheless, carefully selected elderly
women can still benefit from efficacious breast cancer treat-
ments, and undertreatment of elderly patients does result in
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poorer outcomes [4]. Despite this, evidence suggests that
these women do not always receive standard treatments,
and physician practice patterns can vary greatly. In general,
the unique challenges posed by older women need to be
carefully addressed in order to optimize breast cancer care
in this population.

METHODS

A literature review using MEDLINE and PubMed data-
bases was performed. Relevant gray literature (epidemio-
logic statistics and some practice guidelines) were searched
using an online search engine. The search strategy was first
limited to include English-language articles of clinical trials
and practice guidelines highlighting early breast cancer
management in the geriatric population (using “geriatric,”
“older,” “age greater than 65,” and “age greater than 70” as
keywords). In MEDLINE, searches were also limited to the
categories “All Aged: 65 and over,” and then “Aged: 80 and
over.” Included publication years were 1990 and later, and
then 2005 and later for systemic treatments specifically (be-
cause of changes in the management of human epidermal
growth factor receptor (HER)-2� early breast cancer during
this time). The evaluated breast cancer treatments were sur-
gery, radiation, chemotherapy, endocrine, and targeted
treatments in the adjuvant setting. Articles on toxicity from
treatment in the elderly were included, as were screening,
diagnostic, and follow-up practices. When no specific pub-
lications highlighting treatment in elderly women were
found, the strategy was broadened to include general prac-
tice guidelines and reviews in early breast cancer treatment.
These publications were then hand-searched to find any
age-based recommendations or findings. When redundant
reviews and practice guidelines were found, the most recent
publications were used.

RESULTS

Age as a Risk Factor for Breast Cancer
The greatest risk for developing breast cancer is prolonged
estrogen exposure, which makes female gender and ad-
vancing age significant contributors. A woman’s lifetime
risk is estimated as 9%; this is a population-based estimate
that means one in nine women will develop breast cancer at
some point during their lives [1]. For an individual woman,
risk is largely based on age, and is often estimated by de-
cade. After menopause, and particularly after age 65, the
risk increases several-fold. For instance, for ages 30–39,
the risk is 0.43%, for ages 40–49, the risk is 1.44%, for ages
50–59, the risk is 2.63%, and for ages 60–69, the risk is
3.65% [2]. Other risk factors for breast cancer are listed in
Table 1.

Elderly Women and Breast Cancer Screening
and Diagnosis
There is conflicting evidence as to whether breast cancer
screening is beneficial in women age �70 [5]. Nonetheless,
screening mammography likely continues to have benefit in
the older population, as long as life expectancy is reason-
able; those with a life expectancy �5 years are unlikely to
benefit. The choice to continue mammography beyond
the age of 70 should be individualized [6]. The biology of
breast cancer may be more favorable in older women,
with more hormone receptor–positive and more HER-2�

disease; however, presentation is often at a later stage
[5]. In addition, one series found that 19% of women age
�70 had “luminal B” type tumors, which, despite being
hormone receptor positive, are associated with higher
grade and proliferation, larger size, and greater propen-
sity toward nodal invasion [7]. The diagnosis of breast
malignancies in older women should be approached sim-
ilar to that of younger women. Clinically apparent abnor-
mal breast lumps should be imaged (mammography with
adjunctive ultrasound or magnetic resonance imaging
[MRI] as required) and biopsied (core biopsy preferred).
Breast tissue becomes less dense as women age, usually
making clinical breast exams easier, and the positive pre-
dictive value of an abnormality on mammogram higher
[8]. However, even older women (aged �50) were found
in one study to have mammographically occult tumors
that were only picked up by MRI (26% of tumors, versus
38% in women age �50) [9].

Table 1. Risk factors for breast cancer

Y Fewer births

Y Later age at first full-term pregnancy

Y Not having breastfed

Y Early age at menarche

Y Irregular menses

Y Late menopause

Y Use of exogenous hormones (e.g., oral contraceptives,
combined hormone therapy)

Y Obesity (for postmenopausal breast cancer)

Y Physical inactivity

Y Alcohol consumption

Y Family history of breast cancer

Y BRCA-1 or BRCA-2 mutation

From Canadian Cancer Society. Canadian Cancer
Statistics 2009. Available at http://www.cancer.ca/
Canadawide/About%20cancer/Types%20of%20cancer/
Causes%20of%20breast%20cancer.aspx?sc_lang�en,
accessed January 5, 2010.
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Elderly Women and Breast Cancer Surgery
There is a paucity of data specifically looking at how to
manage the elderly patient with breast cancer from a surgi-
cal perspective. The general consensus remains that an
older woman with a life expectancy �5 years should be of-
fered the same surgical treatment options as a younger pa-
tient [4]. This includes breast-conserving surgery (BCS),
mastectomy, and breast reconstruction, as appropriate. One
recent retrospective study showed that 95% of women aged
�70 received primary surgery, with 72% receiving BCS
(62% of those aged �80) and 89% receiving axillary dis-
section (77% of those aged �80). Radiation was given to
100% of patients treated with BCS, and small numbers re-
ceived endocrine therapy or chemotherapy (57% and 4%,
respectively). Nonetheless, at 7 years, the survival duration
of patients treated with adequate surgery (and radiation
when indicated) was similar to that of younger patients
[10]. In women who may have a limited life expectancy
(2–5 years) as a result of comorbidities or extreme age, sur-
gical management generally may not be appropriate. In
these women, primary surgery is unlikely to impact overall
survival (OS) because of competing causes of death. Re-
gardless, surgery may still be offered to alleviate symptoms
from locally progressive disease. Surgical morbidity from
breast surgery remains low even in the frail elderly, and
those deemed unfit to undergo general anesthesia can often
be managed with local anesthetic approaches [4].

In the 1980s, trials in older women comparing surgery
with primary endocrine therapy using tamoxifen showed
lower local relapse rates with surgery [4]. The benefit of
surgery over tamoxifen in improving OS in these women
remains unclear, but based on a systematic review of such
trials, surgery does improve progression-free survival [11].
It is thus suggested that only women deemed unfit to un-
dergo surgery be offered primary endocrine therapy with ei-
ther tamoxifen or aromatase inhibitors (AIs) [4, 11]. Trials
are ongoing to further establish the utility of AIs in this set-
ting. One such trial in the U.K. included formal geriatric as-
sessment and collected quality of life, patient preference,
and cost-effectiveness data; however, that trial was closed
early because of poor accrual [12]. This type of evidence is
greatly needed; it remains clear that assessment of medical
fitness for breast cancer surgery (and adjuvant therapies) in
older women is generally not thorough or standardized, de-
spite the emergence of dedicated geriatric assessment tools
for this purpose [13]. Such tools are imperative in determin-
ing whether a woman will benefit overall from surgical ap-
proaches.

There also remains debate as to whether or not axillary
surgery should also be offered to older women. Axillary
nodal dissection can be associated with lymphedema,

which in one study, was found in 40% of patients aged
50 –79 years, and in 26% of those aged �80 (compared
with 50% of patients aged �50) [14]. One should note that
the lower rate of lymphedema in the older cohort may be
partially explained by lower rates of level 1 and level 2 ax-
illary dissections. Nonetheless, although usually mild or
moderate in degree, lymphedema can cause significant
morbidity. In addition, lymph node–positive breast cancer
is most often treated with adjuvant systemic chemotherapy,
and the true benefit of these treatments in older women can
be unclear. In addition, women with low-grade, strongly
hormone receptor–positive tumors with only one or two in-
volved lymph nodes may be treated successfully with adju-
vant endocrine therapy. Therefore, those women who are
unlikely candidates for adjuvant chemotherapy may not re-
quire axillary assessment, unless there are indications to
prevent symptomatic progression of axillary disease [4].
When axillary assessment is warranted, the sentinel node
approach is preferred to minimize complications from
lymphedema. Whether sentinel node–positive disease is
then treated with full surgical dissection or primary radio-
therapy appears to be center specific, and no clear guide-
lines exist for this in the elderly population [4]. Finally, one
study illustrated that older women aged 65–80 with clini-
cally small, lymph node negative (T1N0) tumors may not
require even sentinel lymph node biopsy; patients in that
trial were randomized to breast surgery with or without ax-
illary dissection and there was no difference in survival be-
tween the two groups at 60 months, and �2% of patients in
the no axillary dissection arm developed axillary disease
[15]. It is important to note, however, that most patients in
that study had other favorable tumor characteristics (low
grade, strongly hormone sensitive).

Elderly Women and Adjuvant Radiation
Women offered BCS for primary breast tumors should also
be considered for adjuvant radiation to the breast. Local
control rates with BCS are equivalent to those of mastec-
tomy with adjuvant radiation, and the omission of adjuvant
radiation after BCS in elderly women has been shown to de-
crease breast cancer–specific survival [16]. Therefore,
those women who are unable or unwilling to undergo adju-
vant radiation may benefit from mastectomy instead of
BCS, in order to minimize their risk for local relapse.

In addition, adjuvant radiation to the breast after BCS,
and to the chest wall and/or axillae in lymph node–positive
disease after both mastectomy and BCS, has been shown to
have a modest impact on the OS rate at 15 years [17]. There-
fore, an older woman who is expected to live �10–15 years
may be offered postmastectomy and/or axillary radiation as
would be offered to a younger woman [4, 18]. In general,
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the impact of adjuvant radiation on OS is likely less pro-
nounced in older women, and the decision for this therapy
should largely be based on improving the local control rate
[18]. There is some evidence that toxicity from radiation is
no greater in elderly women [19, 20]. However, unique fac-
tors in older women that should be addressed when consid-
ering radiation therapy include significant pulmonary, skin,
or cardiac disease, dementia, and decreased mobility, mak-
ing regular visits or manipulation of upper limbs for treat-
ment administration difficult. There are both retrospective
and ongoing prospective trials examining whether adjuvant
radiation can be omitted after BCS in elderly women. One
such study found that women with adequate margins and
hormone receptor–positive disease treated with adjuvant ta-
moxifen had low rates of local recurrence and thus could
likely forgo adjuvant radiation [21]. Those women with
poor prognostic factors, such as hormone receptor–nega-
tive disease, had a higher rate of relapse and would likely
still benefit from radiation [21]. Recently, another group re-
ported 10-year follow-up data on women aged �70 with
stage 1 hormone receptor–positive breast cancer who were
randomized to adjuvant tamoxifen with or without radia-
tion. There was a 6% lower absolute local recurrence rate
with the addition of radiation (2%, versus 8%), but no dif-
ference in distant relapse or survival endpoints [22]. Once
again, this represents women with low-risk disease, and
whether or not one can omit radiation safely from higher
risk patients is less clear and awaits data from further trials
[23].

Elderly Women and Adjuvant Endocrine
Treatment
The goal of adjuvant therapy in general is to improve re-
lapse and cure rates after definitive (usually surgical) treat-
ment for cancer at an early (nonmetastatic) stage. For
decades, women with hormone receptor–positive breast
cancer have been known to benefit from adjuvant endocrine
treatment in the form of tamoxifen, with a lower relapse risk
and longer survival time; this benefit was independent of
age in a systematic review of many trials [24]. In the last
decade, the AIs have led to a longer disease-free survival
(DFS) interval and lower distant relapse rates than with ta-
moxifen. The large pivotal trials illustrating these results
did include women age �70 [25, 26]; in general, benefit
was found with AIs regardless of age [27]. Thus, there is
evidence that older women should be offered 5 years of en-
docrine treatment for hormone receptor–positive breast
cancer, and AIs are preferable. However, the optimal strat-
egy for AIs (upfront for 5 years, sequencing after 2–3 years
of tamoxifen, or for an additional 5 years after completing 5
years of tamoxifen) remains to be established [25, 26]. The

toxicity profiles of tamoxifen and AIs differ. Both can
cause menopausal symptoms, but tamoxifen is associated
with thromboembolic disease, and this may be of concern in
the older woman at higher vascular risk (which may in part
be a result of lower mobility in this population). Tamoxifen
is also associated with a small risk for endometrial cancer,
with a latency of 5–10 years [28]; this may or may not be a
concern for older women depending on their projected
lifespan. In contrast, AIs are associated with osteoporosis
and arthralgias. These may be of concern for the older
woman with baseline osteoporosis or significant arthritis.
AIs may marginally increase the risk for grade 3–4 cardio-
vascular events, but with still a very low absolute risk, com-
pared with tamoxifen; it has been suggested that the latter is
somewhat cardioprotective [28, 29]. Overall, it is impera-
tive to individualize the choice of endocrine treatment, par-
ticularly in older women. One must particularly consider
competing comorbidities, tolerance of side effects, and ad-
herence to medication in this population. In addition, the
potential interaction of endocrine therapies with other med-
ications is important to consider; this is most notable for ta-
moxifen and cytochrome P450 (CYP)2D6 inhibitors (such
as the selective serotonin reuptake inhibitors). Several stud-
ies have suggested that CYP2D6 inhibitors may decrease
the effectiveness of tamoxifen, presumably by reducing
conversion to its active metabolite, endoxifen [30]. How-
ever, data are conflicting and still accumulating regarding
the tamoxifen, endoxifen, and CYP2D6 association, in-
cluding the role of endogenous CYP2D6 polymorphisms
[31, 32].

In general, regular follow-up for women on adjuvant en-
docrine therapy is particularly important. On AIs, baseline
and annual or biannual bone mineral density measurements
are recommended, and concomitant calcium and vitamin D
administration is warranted. The addition of bisphospho-
nate therapy is advocated for those with osteoporosis or sig-
nificant osteopenia (T score � �1.5) in concert with other
risk factors for osteoporosis [33]. These risk factors are
generally more common in the elderly woman.

Elderly Women and Adjuvant Chemotherapy
and Targeted Treatment
Adjuvant chemotherapy improves survival from breast can-
cer, particularly in patients with high-risk disease (such as
node-positive or hormone receptor–negative patients).
Most modern (third-generation) adjuvant chemotherapy
regimens usually include anthracylines and taxanes (in
combination or in sequence.) For patients with HER-2� tu-
mors, the addition of the targeted agent trastuzumab to ad-
juvant chemotherapy has further improved breast cancer
outcomes [34]. In general, women aged �70 have been ex-
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cluded from adjuvant trials demonstrating these benefits,
particularly in trials of trastuzumab. Nonetheless, older
women do seem to derive benefit from adjuvant chemother-
apy, as found by meta-analysis of adjuvant treatment trials
[24], although absolute benefits may decrease as a function
of increasing age. There have been a few adjuvant chemo-
therapy studies specifically examining older women. One
of these recently published trials demonstrated that, in
women aged �65, a single-agent chemotherapy (capecit-
abine) regimen was inferior to standard polychemotherapy
with either doxorubicin and cyclophosphamide (AC) or cy-
clophosphamide, methotrexate, and 5-fluorouracil (CMF)
[35]. It is thus recommended that candidate elderly women
be considered for adjuvant chemotherapy as indicated for
younger patients [5]. However, several important caveats
exist to this stipulation. First, certain toxicities are much
more common in elderly women, and anthracycline-based
regimens can cause significant cardiotoxicity, especially in
older women. Also, the elderly are at particular risk for de-
veloping myelosuppression, and this can significantly in-
crease the risk for febrile neutropenia. Given these potential
risks associated with anthracyclines, some elderly patients
may be candidates for nonanthracycline chemotherapy reg-
imens such as CMF or docetaxel and cyclophosphamide
(TC). The TC regimen was compared with AC in the adju-
vant setting and found to be superior in terms of the 5-year
DFS at the first analysis [36]. A follow-up analysis at 6
years documented ongoing improvements, not only in
terms of DFS but also an OS benefit in patients receiving
TC versus AC (88% versus 84%) [37]. Furthermore, pa-
tients aged �65 still had OS and DFS benefits, with toxic-
ities similar to those of patients aged �65. As such, TC
became recommended as a standard, nonanthracycline-
containing adjuvant regimen that may be particularly suit-
able for those patients in whom cardiac toxicity is a concern
(such as some elderly patients) [37].

Trastuzumab therapy must be prescribed with caution in
elderly women because cardiotoxicity from this drug can
also be significant. Age �50, hypertension, and baseline
cardiac dysfunction are important risk factors for trastu-
zumab cardiotoxicity [38]; these same factors, in addition
to cumulative chemotherapy dose, also contribute to an-
thracycline-induced heart failure [39]. Once again, if car-
diac dysfunction is a concern, a nonanthracycline-based
chemotherapy regimen is preferable, particularly if trastu-
zumab therapy is being considered [40]. An ongoing study,
the RESPECT trial, is randomizing patients aged 70–80
with HER-2� early breast cancer to adjuvant therapy with
either trastuzumab alone or trastuzumab and chemotherapy
[41]. This may help address whether or not this subgroup of
elderly breast cancer patients with HER-2� disease can

forgo adjuvant chemotherapy and be treated successfully
with trastuzumab monotherapy.

Other long-term side effects of chemotherapy (such as
secondary malignancies like leukemia) may be of less rel-
evance in older women because latencies of up to 5–10
years [42, 43]. The dementia risk may not be higher in el-
derly breast cancer patients after chemotherapy [44], al-
though cognitive dysfunction after chemotherapy has been
described in breast cancer patients in many studies, and
older women are generally underrepresented in these anal-
yses [45, 46].

In general, the International Society on Geriatric Oncol-
ogy (SIOG) suggests considering anthracycline-based che-
motherapy in high-risk older women (with node-positive or
hormone receptor–negative breast cancer). Elderly women
who are fit can be considered for anthracycline- and taxane-
based regimens [5]. In all cases, comprehensive geriatric
assessments are imperative, and screening for comorbidi-
ties (especially cardiac) is crucial. The SIOG also recom-
mends using the Adjuvant! Online risk modeling system to
estimate benefit from chemotherapy in older women, as is
often done in younger patients [5]. However, this tool has
not been validated for specific populations based on age;
furthermore, physician estimation of comorbidities for in-
put into this program is subjective, and likely does not take
into account a complex geriatric assessment. The program
may therefore overestimate the benefit of chemotherapy in
unfit older women, whose benefit may be substantially ne-
gated by competing health risks and/or treatment toxicity
[47]. Functional status and patient comorbid illness have
been found to be strong independent predictors of adverse
outcomes from chemotherapy [48]. It is thus imperative
that a complex geriatric assessment be done in establishing
whether an older woman with breast cancer will tolerate
and benefit from adjuvant systemic therapy, including tar-
geted agents. Finally, the use of molecular profiling for
prognostic and predictive modeling is promising to become
a key element in therapeutic decision making for patients
with breast cancer. In general, studies validating these mo-
lecular assays—such as MammaPrint� (Agendia Inc., Ir-
vine, CA) and Oncotype DX� (Genomic Health, Inc.,
Redwood City, CA)—and testing their utility in predicting
chemotherapy benefit have stratified women by age �50
versus �50 [49, 50]. However, a recent study looking at
Oncotype DX� in node-positive women did delineate a sub-
group of women aged �65 [51]. In general, the utility of the
assay in predicting chemotherapy benefit was independent
of age, even when looking at this age group. Several of
these molecular assays are emerging, and as they become
better validated prospectively it will be imperative to ensure
that older women are included in these trials and analyses. It

483Gandhi, Verma

www.TheOncologist.com



was recently shown that a score combining molecular pro-
filing with standard histopathologic and clinical parameters
may be better able to prognosticate relapse risk for patients;
as mentioned above, these types of findings need to be pro-
spectively validated. Nonetheless, clinicians and elderly
patients may find this information vital in helping to make
adjuvant chemotherapy and novel targeted therapy deci-
sions in the near future.

Follow-Up of Elderly women
Guidelines on the surveillance of women treated for early
breast cancer vary. There do not appear to be any specific
recommendations for elderly women. The American Soci-
ety of Clinical Oncology recommends clinical assessment
(history and physical) every 3– 6 months for the first 3
years, every 6–12 months for years 4 and 5, and then annu-
ally [52]. More recent recommendations (including from
Canadian societies) recommend an individualized, patient-
tailored approach, with no specific intervals for clinical as-
sessment outlined [53, 54]. All guidelines do recommend
ongoing annual mammograms starting 1 year after the ini-
tial diagnostic mammogram [49–51]. Follow-up of elderly
breast cancer patients should be based on patient prefer-
ence, general health status, and projected longevity [55].

All breast cancer patients should be counseled on symp-
toms of disease recurrence and any long-term toxicities of
treatment [50, 51].

CONCLUSIONS

The older woman with early breast cancer needs to be
treated in an individualized manner. Complex geriatric as-
sessment and consideration of patient comorbidities, life-
span, and preferences are crucial elements in decision
making for primary surgical and adjuvant treatments. Most
previous trials have underrepresented older women, and
systematic assessments of frailty are generally lacking. Tu-
mor molecular profiling may be increasingly useful in de-
cision making for chemotherapy and specific targeted
agents in all breast cancer patients, particularly older
women, if treatments with significant toxicities can be
spared. Nonetheless, age in itself should not be a contrain-
dication to providing standard treatments; however, better
representation of elderly women in clinical studies, with
thorough and systematic assessment of frailty, is imperative
in the future. Finally, multidisciplinary collaboration
should be always be emphasized in treating women aged
�65–70 with early breast cancer.
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